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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP TUIDANCE

DEFINITION: ECIP is a subset of the Defense Agencies Military
Construction (MILCON) program specifically designated for
projects that save energy or reduce Defense energy costs. It
inecludes construction of new, high-efficiency energy systems or
the improvement and modernization of existing systems.

SCOPE: The currently projected annual funding level of ECIP is
$50.0 million as shown below not to include the cost of design:
(Design will be programmed in the Defense Agency design account).

$Millions
FY24 EY95 EY96 FY97 EY98 EY99
Army 12.8 12.8 i2.8 12.8
Navy 19.3 18.3 19.3 19.3 to be
USMC 2.5 2.5 2.5 2.5 determined
Air Force 14.9 14.9 14.9 14.9

Def Agencies — .5 .5 -]
50.0 50.0 50.0 50.0

RESPONSIBILITIES: A list of projects, reviewed for conformance
with technical criteria, and comprising the planned execution of
the appropriated funds will be forwarded to the Congress upon
enactment of the auvthorization and appropriations acts each year.
The list will be prepared by the Office of the Deputy Assistant
Secretary of Defense for Logistics in coordination with the DoD
Comptroller.

Each Military Service and Defense Agency is responsible to:

. Identify and accomplish all energy conservation measures with
a 10 year or less payback.

. Submit project documentation, through the normal Military
Construction review and verification process, to the Deputy
Assistant Secretary of Defense (Logistics) on the highest
priority projects, within the funding levels projected above
by February 15 each year for the following Fiscal Year.

. Execute those projects forwarded to Congress and within funds
allocated by the 0SD Comptroller.

. Ensure that all monies appropriated for ECIP are used for
energy conservation purposes.

The balance of funds accrued through project savings,
deferrals, or cancellations within a Service may be used
on projects that have experienced cost growth, for design
of ECIP projects, to supplement the funding of future or
prior year ECIP projects, or for additional projects
approved by the Deputy Assistant Secretary of Defense
(Logistics) in coordination with the DoD Comptroller.




. )

Revalidate all projects prior to advertising to ensure that
contemplated benefits will still accrue.

Projects may be considered valid if the Savings-to-
Investment ratio remains above 1.25, This will ensure
that projects funded within the 25 percent variation
allowance still achieve a positive return on investment
over the life of the project. However, for programming
purposes, ECIP projects with comparatively low
savings-to- investment ratios are less likely to be
funded than those with high ratics.

In the event that a project cost estimate changes by more
than 25 percent of that furnished to the Congress (the
original estimate attached with the DoD funding document)
or the scope is reduced by 25 percent to allow award
within the original estimate, notify the Deputy Assistant
Secretary of Defense (Logistics) and the DoD Comptroller
of the circumstances causing the change. Contracts or
contract modifications may be awarded 21 days after
submission to 0OSD provided no objections exist.

Contracts or contract modifications may be awarded prior
to the 21 day period with 0OSD concurrence.

Maintain current, auditable documentation on the execution
status and the projected and realized savings for each
approved ECIP project;

Provide an annual report on the status of the ECIP to the
Office of the Deputy Assistant Secretary of Defense
(Logistics) by February 15 of each year in the format of
Appendix A for incorporation into the Department of Energy’s
report to Congress.

The report also shall include a project status list of
all ECIP projects for each of the past five years
indicating: original approved costs; current working
estimates; the original and current estimated savings,
savings-to-investment ratios, and payback periods; and
whether or not the project has been awarded, completed,
cancelled or deferred. Computer generated reports in
Excel or Lotus 123 are preferred--~sample provided as
Appendix B.

Projects added will be identified without an original
estimate and projects cancelled or deferred without a
current working estimate. Projects added, deferred,
cancelled, or changed by more than 25 percent, will be
identified in the status column.




PROGRAMMING CRITERIA: ECIP projects are to be programmed under
the following criteria:

Priority shall be given to¢ projects that produce the highest
savings~to-investment ratio and the shortest payback period.

Additional consideration can be given to projects that
substitute renewable energy for non-renewable energy.

Since there is uncertainty over future force levels and base
structure, a sensitivity analysis must be conducted to
determine if there is likelihood that expected changes might
alter the economic benefits. Increased risk identified as
the result cof a sensitivity analysis may be used to lower a
project’s programming priority.

Projects must have a saving-to-investment ratio greater than
1.25 and a discounted payback period ¢f 10 years or less.

Energy Monitoring and Control System projects must have the
Installation Commander’s certification that appropriate
resources will be committed to effectively operate the system
over the life cycle of the investment.

Projects will be classified into one of the ten categories
listed on appendix A. Projects will be classified under a
category if 75 percent of the scope of the project falls
under that category. Projects that do not contain at least
75 percent of any category shall be classified as "Facility
Energy Improvement projects”.

ECONOMIC ANALYSIS: The savings-to-investment ratios and payback
periocds shall be arrived at using the following guidance:

Life Cycle Cost analyses are to be performed on all projects,
and discrete elements cof the projects using the procedures
specified in 10 CFR, Part 436, Subpart A.

Savings-to-investment ratios and life-cycle cost analyses
will be based upon the recommended useful life of the
retrofit, as given in Appendix B, or the remaining life of
the basic facility being retrofitted, whichever is less.

Use the actual cost of energy purchased for use at the
facility, rather than stock fund prices, as the basis for
energy cost analysis. (Stock fund prices might be out of
date and include storage and other overhead costs.)
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The following conversion factors are to be used for the
calculation of energy savings:

Purchased electricity 3,413 BTU/kWh 3.6 MJ/kWh
Purchased steam 1,340 BTU/1b 1.41MJ/1b
Distillate fuel oil 138,700 BTU/gal 38.6 MJ/L
Natural gas 1,031 BTU/cu. ft. 38.85 MJ/cu. m
LPG, propane, butane 95,000 BTU/gal 24.6 MJ/L
Bituminous coal 24,580,000 BTU/ 28,592 MJ/

short ton metric ton
Anthracite coal 25,400 BTU/ 29,546 MJ/

short ton metric ton
Residual fuel oil Average thermal content of oil at

each installation

Call the Advanced Sciences, Inc., at (703) 243-4900 to obtain
copies of the following National Institute of Standards and
Technology (NIST) tools which will assist in the economic
analysis of candidate ECIP projects:

(1) Life- 1 in anu r th ral Ener

Life-Cycle Costing Manual for the Federal Energy
Management Program, NIST Handbook 135 (current version
1987} .

(2) Pr nt Worth F rs Life- 1 i in

the Department of Defense, NISTIR 4942 (Current version

1983) Included in this document is a Memorandum of
reement on Criteri andar r Economi

An 1s/Lif 1 stin r MILCON Design dated

March 18, 1991, which includes further information on

basic life cycle analysis assumptions and criteria.

(3) " ildin i £ 1 " (BT, mputer
Program Note: Use the most recent version available -
Latest version 3.2, Qctober 1, 1992,

These tools along with the Life Cycle Cost in Design (LCCID)
program should be used to perform the economic analysis that
is submitted with the 1391 project documentation. The LCCID
program and application assistance is available from the
Building Loads Analysis System Thermodynamics (BLAST) Support
Office, Army Construction Engineering Research Laboratory,
Champaign, IL, by calling 1-800-842-5278.




PROJECT DOCUMENTATION: Project documentation to be furnished to
the Deputy Assistant Secretary of Defense (Logistics) will adhere
to the following guidance:

Projects will be submitted on DD Form 1391 and will include
the notation "ECIP" in the title block.

Projects will be further titled under one of the ten
categories listed in Appendix C. A project will be
classiried in a category if 75 percent of the scope of the
projects falls into the category. Projects which do not-
contain 75 percent on any one category shall be identified as
"Facility Energy Improvement."

Project submittals will include copies of the life-cycle
analyses with supporting documentation showing basic¢
assumptions made in arriving at projected savings. Sample
format of the analyses and summary sheet are provided in
Appendix D. Computer generated summaries are acceptable
provided they conform to the above guidance.

Project descriptions must clearly define the conservation
measures from which the energy savings will result and the
specific facilities being built or modified by the project.

Project documentation shall be in metric units in support of
the goals established under Executive Order 12770 "Metric
Usage in Federal Government Programs" dated July 25, 1991,

Project documentation shall include a statement regarding
whether or not the installation affected by the project is
being considered for closure or realignment. 1If S0, an
explanation must be provided for why the project is being
considered in face of the closure or realignment.

PROGRAM REVIEW: A program review will be conducted mid year to
determine the status of the program execution and to verify
projected savings. 1In addition, the Defense Inspector General
will make periodic audits of ECIP as part of the overall audit of
the Energy Resource Management Program.
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ENERGY CONSERVATION PROJECT TYPES
(Recommended Economic Analysis Life)

Title

EMCS or HVAC
Controls (10 years)

Steam and Condensate

Systems (15 years)

Boiler Plant
Modifications
(20 years)

Heating,
Ventilation,
Cenditioning
(20 years)

Air
(HVAC)

Weatherization
(20 years)

Lighting Systems
(15 years)

Energy Recovery
Systems (20 years)

Electrical energy
Systems (20 years)

Renewable Energy
Systems (20 years)

Facility Energy
Improvements
(20 years)

Description

Projects which centrally centrol energy
systems with the ability to automatically
adjust temperature, shed electrical loads,
control motor speeds or adijust lighting
intensities. .

Projects to install condensate lines, cross
connect lines, distribution system loops,
repair or install insulation and repair or
install gtream flow meters and controls.

Projects to upgrade or replace central
boilers or ancillary equipment to improve
overall plant efficiency. This includes fuel
switching or dual fuel conversions.

Projects to install more energy efficient
heating, cooling, ventilation or hot water
heating equipment, This includes the HVAC
distribution system (ducts, pipes, etc).

Projects imprcving the thermal envelope of a
building. This includes building insulation
(wall, roof foundation,doors), windows,
vestibules, earth berms, shading, etc).

Projects Lo install replacement lighting
systems and controls. This would include
daylighting, new fixtures, lamps, ballasts,
photocells, motion sensors, IR sgensors, light
wells, highly reflective painting, etc.

Projects to install heat exchangers,
regenerators, heat reclaim units or recapture
energy lost te the envirconment.

Projects that will increase the energy
efficiency of an electrical device or system
or reduce cost by reducing peak demand.

Any project utilizing renewable energy. This
includes active solar heating, cooling, hot
water, industrial process heat, photovoltaic,

wind, biomass, geothermal and passive solar
applications.

Multiple category projects or those that do
not fall into any other category.

APPENDIX C.



SAMPLE FORMAT

- Life-Cycle Cost Analysis for Energy Conservation Investment Program

Projects
1992 38806 5 REVISION DATE: Q7 NQV ]991
MCa (ﬁiFOF 6%/22/!991 AT 07:4]1:48) 09 AUG 1991
DATE 0Y AUG 199! FY 92 PROGRAM

PROJECT NUMBER: 38806

PROJECT TITLE: ECIP: 1Insulate Steam Lines
INSTALLATION: Charles Melvin Price Spt Ctr
LOCATION: Illinois

SECTION 11 - ECONOMIC ANALYSIS
11C CONSIDERATION OF ALTERNATIVES

Maintain Status Quo
Insulate Steam Pistribution System

J1D ECONOMIC JUSTIFICATION SUMMARY

Life Cycle Cost Analysis Data Base

1. Investment costs were calculated using R.S. Means estimating
publications. Total investment costs, including contingency and
SI0H 24

2. _Energy savings were calculated using various energy conservation
publications,
&. Pocuments included:
(1) Architects & Enfineers Guide to Energy
Conservation in Existing Build DOE, 1979.
{2) ASHRAE Fundamenta 5, 1985.
{(3) The 1975 Energy Management Guldebook, published by
editors of Power Magazine, McGraw Hill Inec, N.Y., N.Y. 1975,

b, Distillate fuel oil will not be affected by the project.
Initial firing of the boilers uses #2 fuel oil. Firing up
procedures at the beginning of the heating seascn will not

change.
Distillate fuel oll savings = 0

c. Residual fuel oil {#6 fuel oil) is the primary fuel used
in the central heating plant steam distribution system.

(1) Data base:
(a) Beiler data--temperature at 100psi = 338 F
80psi = 324 F
(b) Assums average steam/condensate temperature
in the line = 240 to 250 F.
(¢) To be conservative, assume some of the lost

APPENDIX D-1



SAMPLE FORMAT

1982 38R06 § R
MCA (AS OF 11/22/1991 AT 07:41:48)
LAF=},08
DATE 09 AUG 1991 FY 62 PROGRAM
PROJECT NUMBER: 38806
PROJECT TITLE: ECIP: 1Insulate Steam Lines
INSTALLATION: Charles Melvin Price Spt Cry
LOCATION: Illinois

heat from the pipes will find its way to the ground level, due to
both the large amount of heat lost and the circulation built up
by both the temperature gradient and the unit heater blowers.
?ssume 25 percent of the lost heat is returned to the floor

evel.

(2) Current situation--No insulation on steam or
condensate lines in warehouse 2. No insulation on the condensate
lines in warehouse 3. The steam lines in warehouse 3 do have
insulation installed.

{a) Heat loss calculations:

Q(bare)= HL*T+*L

where Q(bare)=bare pipe seasonal heat loss
HL=sUnit heat loss
T=7-month heating season = 504Chours
L=Unit length of pipe

(b) Hear loss

Pipe Size BTUH/i10' 10'Lengths(L) Q(MBTU/season)
1/2 in 1135 226.8 1,285.956
3/4 in 1350 154.0 1,047.816

1 1/2 in 2300 226.8 2,629.066

2 1/2 in 3250 913.7 14,966.406

4 in 5160 446 .4 11,609,257

6 in 7360 12.0 445.133

Total Q(bare) = HL*T*L = 31,583.634

(3) Proposed Situation: Install 2 inches of
insulation on all bare steam and condensate lines in warehouse 2

and 3.

(a) Heat loss calculations:
Pipe Size BTUH/LF Leggg?(LF) Q(MBTU/season)

1/2 1in 12 137.169
3/4 in 13 1540 100.901

APPENDIX D-2
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AMPLE FORMAT

1992 38806 s REVISION DATE:
MCA (AS OF 11/22/1991 AT 07:41:48)
LAF=1,08
DATE 09 aUG 1991 FY 92 PROGRAM

PROJECT NUMRER: 38B06
PROJECT TITLE: ECIP: Insulate Steam Lines

INSTALLATION: Charles Melvin Price Spt Ctr

LOCATION: Illinois
1 1/2 in 20 2268 228.614
2 1/2 in 26 9137 1,197.312
4 in 55 4464 1,237.421
6 in 75 120 45.360
Total Q(insulated) = HL*T*L = 2,946.777

(4) Residual fuel savings = Q(bare) - Q(insulated)

Q{lost) = 3]1,983.634 MBTU/yr - 2,946.777 MBTU/yr
= 29,036_.857 MBTU/year

Not all heat lost from the pipes will be lost to
the facility. Even though the warehouses have high bays, we can
assume 25 percent of the heat is recycled through the buildings.
Therefore Q{lost) = 29,037 MBTU/year*. 75 = 21,777 MBTU/yr

Considering boiler efficiency of 78%, this equates to a residual
fuel inpur equal to 21,777 MBTU/yr/.78 = 27,919 MIBU/yr

APPENDIX D-3
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LE FORMAT

1992 38806 S REVISION DATE: 07 NOV 1991
MCA (ﬁFOI;‘ (1);/22/1991 AT 07:41:48) 09 AUG 1991
DATE 09 AUG 1991 FY 92 PROGCRAM

PROJECT NUMBER: 38806

PROJECT TITLE: ECIP: Insulate Steam Lines
INSTALLATION: Charles Melvin Price Spt Crr
LOCATICN: Illinois

11E ECONOMIC ANALYSIS

LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)
(In Constant FY9! Dollars)

LOCATION: Price Spt Center REGION NO: 2 PROJ%%ngUHBER:BSSOG

PROJECT TITLE: ECIP: Insulate Steam Lines
DISCRETE PORTION NAME: Insulate Warehouse Steam Discribution Lines

ANALYSIS DATE: Aug 91 ECCNOMIC LIFE: 25 PREPARED BY: J. Hooten
1. INVESTMENT

A. CONSTRUCTION COST $200,800
B SIOH $ 12048
C. DESIGN COST $ 12,048
. D. SALVAGE VALUE -§
E. TOTAL INVESTMENT (IA‘VIB*IC-ID) ----- >$224 896

2. ENERGY SAVINGS (+) / COST (-)
ANALYS1S DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS

COST © SAVINGS ANNUAL § D1SCOUNT

DISCOUNTED

FUEL S/MBTU/YR{!) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELEC §16.23 11 §85 15.05 2,785
3, DIsT 0 0 : 0 0.00 0
C. RESID § 6.61 27,919 184,545 28.23 5,209,694
D. NG 0 0 0 0.00 0
E. COAL 0 0 0 0.00 0
F. TOTAL $27,930 184,730 5,212,479
3. NONENERGY SAVINGS(+) / COST (-) :

A. ANNUAL RECURRING (+/-) $0

(1) DISCOUNT FACTOR (TABLE A)
{(2) DISCOUNTED SAVING/COST (3A X 3al)

B. NONRECURRING SAVINGS (+) / COST (-) $0

APPENDIX D-4




SAMPLE FORMAT

1992 38806 5 REVISION DATE: 07 NOV 1951
MCA (AS OF 11/22/1991 AT 07:41:48) 09 AUG 1991
LAF=}.08
DATE 0% AUG 1991 FY 92 PROCRAM

PROJECT NUMBER: 38806
PROJECT TITLE: ECIP: 1Insulate Steam Lines

INSTALLATION: Charles Melvin Price Spt Ctr
LOCATION: Illineis
ITEM SAVINGS(+) YEAR OF DISCOUNT DISCOUNTED SAVINGS(+)
) COST (-) (1) OCCURRENCE(2) FACTOR(3) COST (-)(4)
(2)
(3)
(4) TOTAL 50 $0

€. TOTAL NONENERGY DISCOUNTED SAVINGS(+) / COST(-) (3A2+3Bd4) $0

D. PROJECT NONENERGY QUALIFICATION TEST
(1) 25% MAX NONENERGY CALC (2F5 X .33) $1,347,487
a. IF 3D! IS = OR > 3C GO TQO ITEM 4
b. 1F 3D! IS5 < 3C CALC SIR= (2F5+3DI1)/1E =
¢. IF 3Dib IS = > | GO TO ITEM 4
d. IF 3Dlb IS5 < | PROJECT DQES NOT QUALIFY

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1d / YEARS ECONOMIC LIFE) $184,730
5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $5,212,479
6. DISCOUNTED SAVINGS RATIO (IF<] PROJECT DOES KNOT

QUALIFY)}(SIR)}=(5/1E)=23.18

7. SIMPLE PAYBACK PERIOD (ESTIMATED YEARS)
SPB=1E/4 = .22

APPENDIX D-5



SAMPLE FORMAT

i . LIFE CYCLE COST ANALYSIS SUMMARY

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION REGICN NO. PROJECT NO.
PROJECT TITLE FISCAL YEAR
ANALYSIS DATE ECONCMIC LIFE PREPARER

1. INVESTMENT COSTS:
A. CONSTRUCTION COST

$
B. SICH $
C. DESIGN COST $
D. TOTAL COST (lA+1B+1C) S
E. SALVAGE VALUE OF EXISTING EQUIPMENT $
F. PUBLIC UTILITY COMPANY REBATE [
G. TOTAL INVESTMENT (1D-1E-1F) 3
2. ENERGY SAVINGS (+) OR T (—):
DATE OF NISTIR 4942 USED FOR DISCOUNT FACTORS
ENERGY COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
SQOURCE S$/MBTU (1) MBTU/YR (2) SAVINGS (3) FACTOR (4) SAVINGS (5)
A. ELEC S S §
B. DIST $ $ $
Y. RESID S $ $
‘II'L NG 5 $ $
E. PPG s $ $
F. COAL s $ 5
G. $ 5 $
H. DEMAND SAVINGS $ §
I. TOTAL $ s
3. NON-ENERGY SAVINGS (+) OR COST {(-):
A. ANNUAL RECURRING (+/-) $
(1) DISCOUNT FACTCR (TABLE A-2)
(2) DISCOUNTED SAVINGS/COST (3A X 3Al) $
B. NON-RECURRING SAVINGS (+) OR COST (-)
ITEM SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAV-
COST{-) (1) OCCUR. (2) FACTOR(3) INGS/COST(+/-) (4)
a. 5 $
b. $ $
c. S ]
d. TOTAL S $
C. TOTAL NCN-ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $
. _FIRST YEAR DOLLAR SAVINGS (2I3+3A+ (3B1d ECON_LIFE)}) * $
5. SIMPLE PAYBACK (1G/4): _ _ YEARS
6. TOTAL NET D TED SAVINGS (2I15+3C): $

7. SAVIN T NVESTMENT RATI IR 1G) ¢
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